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is prevented, water generated 

in a fuel battery is effectively used, and the fuel 

battery can be abruptly 

stopped. 

CONSTITUTION: At the time of regenerating due to 
deceleration, a first switch 



63 is opened, and regenerative power is stored in a 
capacitor 57. When 

(voltage value Vc of the capacitor 57) > (voltage 
value Vv of a battery 51) is 

satisfied, a second switch 81 is connected, and an 
electrolysis is conducted in 

an electrolytic unit 55 until Vc=Vv is obtained, 
and generated hydrogen gas, 

oxygen gas are stored in a gas chamber 71. The 
hydrogen gas is supplied to a 

cathode side of a fuel battery 53, the oxygen gas 
is supplied to an anode side, 

the battery 53 is generated to charge a battery 51. 

Water generated from the 
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water supply tube 75 to a water 

storage unit 73 for reuse. When the fuel battery 
is stopped, the hydrogen gas 

is supplied to the anode side, the oxygen gas is 
supplied to the cathode side, 

and residual gases of the electrodes are reacted. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the hybrid power unit which is built over 
the hybrid power unit equipped with the fuel cell and the rechargeable battery, for 
example, is used for motorised [ of an electric vehicle ]. 
[0002] 

[Description of the Prior Art] In recent years, the engine leading to exhaust air is not 
made into a driving source from a viewpoint of earth environment protection, but the 
electric vehicle which makes vehicles drive with clean power attracts attention. In the 
electric vehicle, generally, with the power supplied from a mass rechargeable battery, a 
motor is rotated and it is considering as the driving force of vehicles. By the way, the 
rechargeable battery used for an electric vehicle has comparatively small energy capacity, 
although there are many output capacitances. For this reason, in the electric vehicle 
which uses a rechargeable battery as a power supply, the distance it can run by one 
charge is before and after 100km, and there is a remarkable difference as compared with 
the mileage of the present gasoline vehicle it runs with an engine by using a gasoline as 
fuel being 400km - 500km. Then, in order to lengthen possible mileage, although an 
"-output capacitance is small, the power unit with which energy capacity combined the 
large fuel cell and the rechargeable battery is developed. Such a high Brit power unit is 
used for the bus or the golf cart in a tentative way. \^ 

[0003] The generating power by the brusliless DC motor which functions as a generator 
at the time of slowdown operation of an electric vehicle is rectified, and it is made to 
revive to a hybrid power unit in such a conventional hybrid power unit. These 
regeneration power was collected by charging a rechargeable battery fundamentally. 
Moreover, in the fuel cell, although water was generated in the positive electrode, it had 
discharged outside the vehicle by making the water into a steam. Furthermore, it was 
made to stop the fuel cell under operation by stopping supply of the fuel to a fuel cell in 
the conventional hybrid power unit. 
[0004] 

[Problem(s) to be Solved by the Invention] However,~when the regeneration power 
generated at the time of slowdown operation was collected to the rechargeable battery, 
there was a case where it became the boosting charge to a battery. In such a case, 
generating of the temperature rise of a rechargeable battery, the hydrogen within a 
rechargeable battery, and oxygen took place, and degradation of a rechargeable battery 
may have been caused as a result. Furthermore, the directions with effective water only 
by only discharging outside a vehicle the water generated by the fuel cell were not 



established. Moreover, to an anode plate [ of a fuel cell ], and cathode side, when a fuel 
cell was stopped, even if it stopped supply of fuel, since oxygen gas and hydrogen gas 
remained, respectively and the power generation reaction by these residual gas continued, 
a fuel cell was not able to be stopped immediately. 

[0005] Then, this invention solves such a conventional technical problem, and it sets it as 
the 1st purpose to offer the hybrid power unit which can prevent degradation of the 
battery by the boosting charge of regeneration power. Moreover, this invention sets it as 
the 2nd purpose to offer the hybrid power unit which can use effectively the water 
generated by the fuel cell. Furthermore, this invention sets it as the 3rd purpose to offer 
the hybrid power unit which can stop a fuel cell immediately. 
[0006] 

[Means for Solving the Problem] An output means to output outside the power of the 
rechargeable battery which performs charge and electric discharge, and this rechargeable 
battery in invention according to claim 1, An input means to input regeneration power 
from the outside, and an accumulation-of-electricity means to store electricity the 
regeneration power inputted from this input means, A hybrid power unit is made to 
possess a electrolysis means by which the power of this accumulation-of-electricity 
means performs the electrolysis of water, and the fuel cell which parallel connection is 
carried out to the aforementioned rechargeable battery, and makes fuel sources the 
generation gas by the aforementioned electrolysis means, and the 1st purpose of the 
above is attained. Moreover, in invention according to claim 2, the 1st purpose of the 
above and the 2nd purpose are attained in a hybrid power unit according to claim 1 by 
using the water generated by the anode plate side of the aforementioned fuel cell with the 
aforementioned electrolysis means. In invention according to claim 3, in a hybrid power 
unit according to claim 1 or 2, the supply line which supplies the hydrogen gas generated 
with the aforementioned electrolysis means to the anode plate side of the aforementioned 
fuel cell, and one [ at least ] supply line of supply line ** which supplies the oxygen gas 
generated with the aforementioned electrolysis means to the negative-electrode side of 
the aforementioned fuel cell are made to provide, and the 3rd purpose is attained from the 
above 1st. 
[0007] 

[Function] In a hybrid power unit according to claim 1, the regeneration power inputted 
from the outside through an input means is stored electricity at an accumulation-of- 
electricity means. And the power of this accumulation-of-electricity means performs the 
electrolysis of water in a electrolysis means, and it generates electricity by ****** by 
making the obtained generation gas into fuel sources. With the power generated by the 
fuel cell, the rechargeable battery connected to a fuel cell and parallel is charged. At a 
hybrid power unit according to claim 2, the water generated by the anode plate side of a 
fuel cell is used with a electrolysis means. In a hybrid power unit according to claim 3, at 
least one side of supply ** by the side of the supply by the side of the aforementioned 
fuel cell anode plate of the hydrogen gas generated by the electrolysis means and the 
negative electrode of the oxygen gas generated is performed from a supply line. In an 
anode plate [ to which gas was supplied by this ], or cathode side, the gas and residual gas 
which were supplied react and a fuel cell is immediately stopped by this. 
[0008] 

[Example] The suitable example in the hybrid power unit of this invention is explained in 



detail with reference to drawing 1 and drawing 4 below. Drawing 1 expresses the drive 
control system of the electric vehicle which used one example of a hybrid power unit. As 
shown in this drawing 1 , the electric vehicle is equipped with the hybrid power unit 1 1 
which is the object of this example, and this hybrid power unit 1 1 is connected with the 
control section 15 as an external device through the input/output terminal 12 as an output 
means and an input means. The power supplied from the hybrid power unit 1 1 is changed 
into the three-phase alternating current by the bridge circuit 20 which consisted of a 
smoothing capacitor 34, a power transistor 21-26 grades, and is supplied to a brushless 
DC motor 13. The axis of rotation of this brushless DC motor 13 is connected to the 
resolver 16 as a rotor-position detector while it is connected with the drive of an electric 
vehicle. The resolver circuit 18 excites a resolver 16, inputs the resolver signal a, and 
outputs the signal b with which an excitation position is expressed to the current wave 
form control circuit 19. 

[0009] Various detecting signals other than the various signals el-e5, such as a signal 
from a speed sensor, which detect the amount of treading in of an accelerator pedal and 
the speed of an automobile, such as the voltage value signals Vv and Vc from the voltage 
detector 31, are inputted into the main computer 29. The main computer 29 supplies the 
current command signal jl, the hand-of-cut command signal j2, the regeneration signal 
j3, and the train-operation-dispatching signal j4 for ordering it demand current to the 
current wave form control circuit 19 according to each [ these ] signals e and V. 
Moreover, the main computer 29 supplies the change control signals SI and S2 of a 
switch to the hybrid power unit 1 1 according to each signals e and V. 
[0010] The current wave form control circuit 19 is a circuit for controlling so that the 
current corresponding to the load conditions of a hybrid type automobile, for example, an 
accelerator, the amount of treading in of a brake, etc., is supplied to a brushless DC motor 
1 1 and predetermined torque is acquired. That is, the current wave form control circuit 19 
outputs the PDM (PWM) signal d of the UVW phase which has a duty ratio 
corresponding to demand current to the based live circuit 25 based on these signals j. The 
based live circuit 28 drives each power transistors 21-26 of a bridge circuit 20 according 
to this PWM signal d. The voltage detector 3 1 is equipped with the analog-to-digital- 
conversion circuit which is not illustrated, changes into digital value the voltage which 
carried out direct detection of the voltage of the battery of the hybrid power unit 1 1, and 
detected it, and outputs the voltage value signal v. 

[001 1] Drawing 2 expresses the composition of the hybrid power unit 1 1 in this example, 
a hybrid ~ a power unit — 11 — an input/output terminal ~ 12 — minding — a control 
section ~ 15 — power - supplying - a rechargeable battery — ****** — a battery -51 — 
this - a battery -- 51 - charging - a fuel cell - (-- FC --) - 53 - having - **** . 
Moreover, while accumulating the regeneration power from the electrolysis section 55 as 
a electrolysis means which generates the hydrogen used as the fuel of this fuel cell 53, 
and a control section 15, it has the mass capacitor 57 as an accumulation-of-electricity 
means to supply the power for electrolysis to the electrolysis section 55. 
[0012] The fuel cell 53 and the battery 51 are connected in parallel. That is, the oxygen 
pole side of a fuel cell 53 is connected to the anode plate side of a battery 5 1 through the 
diode 61 for antisuckbacks, and both the hydrogen pole [ of a fuel cell 53 ] and cathode 
sides of a battery 51 are installed in the main part of an electric vehicle. The anode plate 
side of a battery 51 is connected with the input/output terminal 12 of the anode plate side 



of a capacitor 57, and the hybrid power unit 1 1 through the 1st switch 63. The cathode 
side of a capacitor 57 is grounded by the main part of an electric vehicle. The 1st switch 
63 consists of non-contact-logic elements, such as an AND gate and an OR gate, and is 
carried out ** and ** by the change command signal SI outputted from a control section 
15. 

[0013] As a battery 51, various rechargeable batteries, such as a plumbic-acid battery, a 
nickel-cadmium battery, a sodium sulfiir cell, a lithium rechargeable battery, a hydrogen 
rechargeable battery, and a redox -type cell, are used. By connecting two or more sets of 
rechargeable batteries to a serial parallel in series, this battery 51 is constituted so that it 
may become the voltage of(240f [V]. On the other hand, as a mass capacitor 57, the 
capacity per unit volume is large like an electric double layer capacitor, and a mass 
capacitor with large power density is further used by low resistance. The capacity of a 
capacitor 57 can be determined in consideration of balance with the volume to occupy, 
and the mass capacitor beyond 9F is used in this example, for example. In addition, the 
composition of having connected two or more capacitors in series is sufficient as a 
capacitor 57. Thus, by making it composition, pressure-proofing of each capacitor can be 
set up highly. The voltage Vv and Vc of these batteries 51 and a capacitor 57 is detected 
in the voltage detector 31 of a control section 15, respectively. 
[0014] The phosphoric acid type fuel cell is used as a fuel cell 53 in this example. 
Confrontation arrangement of a hydrogen pole and the oxygen pole is carried out through 
a phosphoric-acid electrolyte, hydrogen is supplied to a hydrogen pole side, and, as for a 
fuel cell 53, air and oxygen are supplied to an oxygen pole side. In addition, otherwise, it 
is possible to use the fuel cell of other form, such as a fuel cell of a methanol tandem 
type, a melting carbonate type, and a solid oxide type. Although the power generation 
start temperature by the fuel cell is about lOOdegreeC, and temperature will rise by 
exothermic reaction if power generation is started at this temperature, the suitable 
temperature for a reaction is before and after 190 degrees C**20 degreeC, and needs to 
carry out a temperature control into the temperature requirement. For this reason, the heat 
exchanger equipped with the burner used for during starting or temperature rises usually 
on stream, the cooling pipe which circulates through the oil for cooling, the thermometer 
which measures the temperature of a fuel cell, etc. are arranged at the fuel cell 53 (neither 
is illustrated). The temperature of a fuel cell is controlled by the control section 15. 
[0015] In this example, connecting arrangement of the electrolysis section 55 is carried 
out to the lower part of a fuel cell 53. This electrolysis section 55 is equipped with the gas 
chamber 71 where the generation gas by electrolysis is accumulated. This gas chamber 71 
is divided into the hydrogen gas room and the oxygen gas room, and both loculus are 
connected to the cathode [ of a fuel cell 53 ], and anode plate side respectively possible [ 
a change ]. For example, as for the hydrogen gas room and the oxygen gas room, the 
cathode [ of a fuel cell 53 ] and anode plate side is connected by two connection lines, 
respectively. A hydraulic valve is arranged at each [ these ] line, and it is constituted by 
opening-and-closing freedom. And the line by the side of the cathode of a hydrogen gas 
room and a fuel cell 53 is connected at the time of usual [ at the time of operation of a 
fuel cell 53 etc. ], the line by the side of an oxygen gas room and an anode plate is 
connected, and other lines are cut. 

[0016] On the other hand, a connection relation switches by the change command signal 
S3 supplied from a control section 15 at the time of a halt of a fuel cell 53 etc. That is, 



only the line a hydrogen gas room and by the side of the anode plate of a fuel cell 53 is 
connected, and other lines are ****(ed) by the change command signal S3. In addition, 
only the line an oxygen gas room and by the side of the negative electrode of a fuel cell 
53 may be made to be connected. Moreover, the line by the side of the anode plate of a 
hydrogen gas room and a fuel cell 53, and an oxygen gas room and the line by the side of 
cathode are connected, and other lines may be made to be cut. 
[0017] The storage-of-water section 73 in which the water electro lyzed into the lower 
part of a gas chamber 71 stores water is arranged. This storage-of-water section 73 and 
fuel cell 53 are connected with the water supply pipe 75. By this water supply pipe 75, 
the water generated by the anode plate side of a fuel cell 53 and the sulfuric acid (H2 
S04) used by the fuel cell 53 are supplied to the storage-of-water section 73. Inside the 
storage-of-water section 73, the negative electrode (cathode) 77 and positive electrode 
(anode plate) 79 for electrolyzing are arranged. The negative electrode 77 is grounded by 
the main part of an electric vehicle, it connects with the anode plate side of a capacitor 57 
through the 2nd switch 81, and the positive electrode 79 is in it. The 2nd switch 81 
consists of non-contact-logic elements like the 1st switch 63, and is carried out ** and ** 
by the change command signal S2 outputted from a control section 15. 
[0018] Next, operation of the example constituted in this way is explained. As it is at the 
usual run time which performs a fixed-speed run and acceleration run of an electric 
vehicle, and the change command signals SI, S2, and S3 are not outputted from a control 
section 15 in this case but it is now shown in drawing 2 The 1st switch 63 of a connection 
state and the 2nd switch 81 shall be in an open state, and, as for the connection line of a 
fuel cell 53 and a gas chamber 71, a hydrogen gas room shall be connected to a cathode 
side, and the oxygen gas room shall be connected to an anode plate side. In the time of 
this usual run, power is supplied to the control section 15 of an electric vehicle from a 
battery 51 and a capacitor 57 through an input/output terminal 12. A control section 15 is 
supplied to a brushless DC motor 13 according to the output value of various sensors 
which does not illustrate the power supplied. 

[0019] On the other hand, a control section 15 rectifies the generating power by the 
brushless DC motor 13 which functions as a generator at the time of regeneration 
operation by slowdown, and it revives to the hybrid power unit 1 1 through an 
input/output terminal 12. At the time of this regeneration operation, the change command 
signal SI is supplied to the 1st switch 63 from the main capacitor 29 of a control section 
15. With the 1st switch 63, the switch which was in the connection state is usually opened 
by the change command signal SI at the time of operation. Internal resistance will be 
efficient to the low capacitor 57, and the regeneration power from a brushless DC motor 
13 will be revived by this. 

[0020] Here, the voltage value Vv of a battery 51 and the voltage value Vc of a capacitor 
57 are continuously measured by the voltage detector 31 of a control section 15. The 
voltage detector 31 supplies each measured voltage value signal Vv and Vc to the main 
computer 29. Electrolysis by the deactivation and the electrolysis section 55 of a fuel cell 
53 is controlled by the main computer 29 from the voltage values Vv and Vc. These 
control is performed by the change command signals S2 and S3 outputted from the main 
capacitor 29. 

[0021] That is, when the voltage value Vc of a capacitor 57 exceeds the voltage value Vv 
of a battery 51 with regeneration power, the main computer 29 makes the electrolysis of 



water by the electrolysis section 55 start by outputting the change command signal S2. If 
the change command signal S2 is supplied, the 2nd switch 81 will be connected arid the 
positive electrode 79 of the electrolysis section 55 will be connected to a capacitor 57. By 
this, the power for electrolysis is supplied to the electrolysis section 55 from a capacitor 
57, the water in the storage-of-water section 73 is electrolyzed, hydrogen gas is generated 
in a cathode side, and oxygen gas occurs in an anode plate side. Both [ these ] gas is 
accumulated in each gas chamber 71. 

[0022] The hydrogen gas accumulated in the gas chamber 71 is supplied to the cathode 
side of a fuel cell 53 by the line which is not illustrated, and power generation by the fuel 
cell 53 is performed by supplying oxygen gas to an anode plate side. The power by power 
generation of this fuel cell 53 is charged by the battery 51 through diode 61. Charge of 
the battery 51 by the electrolysis of water in this electrolysis section 55 and the fuel cell 
53 is performed until the voltage value Vc of a capacitor 57 becomes equal to the voltage 
value Vv of a battery 51. Thus, it is made for the regeneration power by the brushless DC 
motor 13 to charge a battery 51 indirectly through a capacitor 57, the electrolysis section 
55, and a fuel cell 53 in this example, without the direct battery 5 1 charging. For this 
reason, degradation by generating of the temperature rise of the battery 51 by boosting 
charge, the hydrogen in a battery 51, and oxygen can be prevented. 
[0023] On the other hand, through the water supply pipe 75, the water generated by the 
anode plate side and the sulfuric acid used by the fuel cell 53 are supplied to the storage- 
of-water section 73 by power generation of a fuel cell 53, and is reused. It can reuse 
effectively as water for electrolysis, without exhausting outside a vehicle the water 
generated by the fuel cell 53 by this. 

[0024] Next, halt operation of a fuel cell is explained, during starting usual in the 
connection relation between a fuel cell 53 and the gas chamber 71 of the electrolysis 
section 55 -- if on stream, the line by the side of the cathode of a hydrogen gas room and 
a fuel cell 53 is connected, the line by the side of an oxygen gas room and an anode plate 
is connected, and other lines are cut On the other hand, when the voltage Vv of a battery 
51 exceeds predetermined permission maximum, and when [ other ] the deactivate 
request of a fuel cell is advanced, if each of these **** are detected, a control section 15 
will output the change command signal S3. By this, the connection relation between each 
pole of a fuel cell 53 and a gas chamber 71 switches. 

[0025] That is, the line a hydrogen gas room and by the side of the anode plate of a fuel 
cell 53 is connected by the change command signal S3. Since it reacts with the oxygen 
gas which hydrogen gas is supplied to the anode plate side of a fuel cell 53 by this, and 
remains in the anode plate side by it, a fuel cell 53 can be stopped immediately. 
Moreover, the line an oxygen gas room and by the side of the negative electrode of a fuel 
cell 53 is connected, and you may make it connect the line a hydrogen gas room and by 
the side of the anode plate of a fuel cell 53, and an oxygen gas room and the line by the 
side of cathode. If it is the case where oxygen gas is similarly supplied to the cathode side 
of a fuel cell 53 also in these cases, a reaction will arise in a cathode side, if it is the case 
where hydrogen gas and oxygen gas are supplied to an anode plate and cathode side at 
each, a reaction will arise in a two-poles side, and it becomes possible to stop a fuel cell 
53 immediately by this. 
[0026] 

[Effect of the Invention] Since according to the hybrid power unit according to claim 1 



regeneration power is charged at an accumulation-of-electricity means, it electrolyzes 
with this charged power, it generates electricity by the fuel cell by using generation gas as 
fuel and this is charged at the rechargeable battery by which parallel connection was 
carried out, degradation of the battery by boosting charge can be prevented. Moreover, 
since the water generated by the anode plate of a fuel cell is further used with a 
electrolysis means according to the hybrid power unit of a claim 2, the water generated 
by the fuel cell can be used effectively. Furthermore, since it considered as composition 
equipped with at least one side of the supply line which supplies the hydrogen gas 
generated with a electrolysis means to the anode plate side of a fuel cell, and the supply 
line which supplies the oxygen gas generated to a negative-electrode side according to 
the hybrid power unit according to claim 3, a fuel cell can be stopped immediately. 



[Translation done.] 



